Introduction
The understanding of electron-ion collision processes in plasmas remains a key factor in the ultimate development of nuclear fusion as a viable energy source for the nation. Our 1993-1995 research proposal delineated several areas of research in electron-ion scattering theory. In the paragraphs below we summarize our efforts in 1995.
Research I. ELECTRON-IMPACT EXCITATION OF ATOMIC IONS

A. On the Inclusion of Radiation Damping in the Close-Coupling Equations for Electron-Atom Scattering
In a paper by Robicheaux et al.(see Appendix l), an imaginary optical potential was introduced into the R-matrix method to take into account the effect of radiation damping. Of special note is the section on connections to other methods which contains subsections on (1) Fano profiles (2) Feshbach projection operator methods, (3) Davies and Seaton time-dependent methods, and (4) multi-channel quantum defect theory. This long paper on the general theory will form the basis for a number of applications in electron scattering and photoionization of atomic ions.
B. Radiative Damping and Interference in the Resonance Structure of the
Electron-Impact Excitation Cross Sections for Ti2o+
In a paper by Gorczyca et al.(see Appendix 2), a Breit-Pauli R-matrix closecoupling method was employed to calculate various excitation cross sections in He-like Ti. They are the first R-matrix calculations for electron-ion excitation in which we employed an optical potential for the radiative damping of intermediate resonance states. The radiation-damped calculations were found to be in reasonable agreement with measurements made at Livermore's EBIT [ 11. 
D. Electron-Impact Excitation and Ionization of CU+
In a paper by Griffin and Pindzola (see Appendix 4), an LS R-matrix closecoupling method was used to calculate excitation cross sections from 3dL0 to the terms of the 3d94s and 3d94p configurations of Cu+. The cross sections to the metastable terms 3d94s 30 and 3 8 4 s ' 0 were found to be dominated by resonant contributions. Polarization effects reduced the dipole-allowed excitation of the 3d94p lP term by about 27 percent.
ELECTRON-IMPACT IONIZATION OF ATOMIC IONS
A. Electron-Impact Ionization of Na-like Ions
In support of ongoing electron ionization experiments at the Test Storage Ring near Heidelberg, Germany by Professor A Muller and his collaborators, we carried out a series of distorted-wave calculations for the Na-like ions C16+, Fe15+, and 
C. Electron-Impact Ionization of Impurity Ions for ADAS
In support of the JET collisional-radiative codes and associated atomic data bank (ADAS), the distorted-wave method was used to generate ionization cross sections along three different lines. First, configuration-average direct ionization codes were modified to produce LS term to term rate coefficients for the light impurity ions (C and 0). Second, our general close-coupling/distorted-wave codes were modified to produce LS term resolved excitation-autoionization contributions for the transition metal ions (Ti). Third, general distorted-wave direct ionization codes were used to calculate LS term resolved cross sections for neutral Cr, Fe, Cu, and Mo. These are needed to investigate impurity influx from divertor plates in current and planned tokamaks.
ELECTRON-IMPACT RECOMBINATION OF ATOMIC IONS
A. Interference between Radiative and Dielectronic Recombination for
Highly-Charged Ions
In a paper by Pindzola et al. (see Appendix S), a fully-relativistic distortedwave method was used to calculate partial photorecombination cross sections for Ugo+ and U@+. Interference between the radiative and dielectronic recombination processes was found to be more important for the weaker x-ray resolved partial cross sections than for the total cross sections. This confirms the possibility that recent asymmetries seen in the x-ray resolved photorecombination spectra from a mixture of highly-charged uranium ions [3] may be due to quantum interference.
Activities
IV. PERSONNEL
Professor Uichael S. Pindzola 
V. PUBLICATIONS AND CONFERENCE ABSTRACTS
All research publications and conference abstracts for 1994-1995 are listed in Appendix 7.
VI. COMPUTING
The bulk of our computational work was done on the CRAY2 and CRAYC9O 
Abstract
The close-coupling approximation for electron-atom scattering is extended to include the effect of one-photon radiation damping at a level that is nonperturbative in the wave function. The complex potential is derived and introduced directly into the set of coupled integro-differential equations used to calculate the S-matrix. The formulation is ideal for inelastic scattering and photoionization with radiation damping and can be used to calculate photorecombination cross sections. The numerical solution of the resulting differential equation is accomplished through a combination of R-matrix, perturbation theory, and analytic techniques. Some of the implications of this method are discussed. The connections to previous theoretical approaches are discussed. -. . ' within electron-highly-charged ion scattering calculations.
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